Programmed cell death in plants: effect of protein synthesis inhibitors and structural changes in pea guard cells.
Pea leaf epidermis incubated with cyanide displayed ultrastructural changes in guard cells that are typical of apoptosis. Cycloheximide, an inhibitor of cytoplasmic protein synthesis, and lincomycin, an inhibitor of protein synthesis in chloroplasts and mitochondria, produced different effects on the dynamics of programmed death of guard cells. According to light microscopy data, cycloheximide reinforced and lincomycin suppressed the CN(-)-induced destruction of cell nuclei. Lincomycin lowered the effect of cycloheximide in the light and prevented it in the dark. According to electron microscopy data, the most pronounced effects of cycloheximide in the presence of cyanide were autophagy and a lack of apoptotic condensation of nuclear chromatin, the prevention of chloroplast envelope rupturing and its invagination inside the stroma, and the appearance of particular compartments with granular inclusions in mitochondria. Lincomycin inhibited the CN(-)-induced ultrastructural changes in guard cell nuclei. The data show that programmed death of guard cells may have a combined scenario involving both apoptosis and autophagy and may depend on the action of both cytoplasm synthesized and chloroplast and mitochondrion synthesized proteins.